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Introduction
Knee pain and effusion are a common cause for referral to an orthopedic surgeon. Even though the AAOS recognizes that arthritis is the most common cause for knee pain and disability, other diagnoses should be considered when evaluating patients [14] . Hypertrophic osteoarthropathy is a syndrome characterized by clubbing of the digits, periosteal new bone formation, and synovial effusions [3] . While clubbing of the digits was described by Hippocrates, the clinical triad of digital clubbing, ossifying periostitis, and arthralgias was recognized in the 1800s [6] . Hypertrophic osteoarthropathy is classically described as either primary or secondary. Primary or familial form of hypertrophic osteoarthropathy, also known as pachydermoperiostosis, typically begins in childhood and represents 3% of all cases of hypertrophic osteoarthropathy [3, 4] . Secondary hypertrophic osteoarthropathy is associated with an underlying pulmonary, cardiac, hepatic, or intestinal disease, and it is more common in adults [3] .
As a whole, hypertrophic osteoarthropathy is a rare condition. There is a paucity of systematic prevalence studies on hypertrophic osteoarthropathy, but the coincidence of this condition in association with other underlying medical conditions has been described [4] . For example, hypertrophic osteoarthropathy occurs in 5-10% of patients with intrathoracic malignancies, but its prevalence has been reported to be as high as 32% in patients with primary lung cancer [9] . While primary hypertrophic osteoarthropathy occurs in young patients, secondary osteoarthropathy commonly affects patients between the ages of 55-75 [9] . The morbidity and mortality associated with hypertrophic osteoarthropathy is dependent upon its associated medical condition [4] .
Patients with hypertrophic osteoarthropathy are most commonly evaluated by primary care physicians, rheumatologists, and other medical specialists. These patients are not typically evaluated primarily by orthopedic surgeons, and as a result, there is limited awareness of the clinical manifestations and medical implications of this condition. Given the association between hypertrophic osteoarthropathy and serious medical conditions, it is important to raise awareness of this condition among orthopedic surgeons. This case report provides an interesting example of a patient who presented for evaluation of his knee osteoarthritis and was found to have hypertrophic osteoarthropathy. In this case report of the incidental and unexpected finding of hypertrophic osteoarthropathy, we present the patient's history, physical exam, synovial analysis, radiographs, and work-up. Our goal is to educate orthopedic surgeons and other professionals about the classic characteristics and clinical relevance of hypertrophic osteoarthropathy. Ultimately, increased awareness of this condition may result in timely referral and management of serious medical conditions. pain and recurrent effusion. The pain began 10 months ago and it was significantly affecting his ability to ambulate and perform daily activities. At the time of presentation, he was requiring a walker for ambulation and he was having difficulty sleeping at night. The patient had been evaluated elsewhere, and he was given a diagnosis of osteoarthritis. He had previously undergone two knee aspirations and corticosteroid injections without sustained relief. The patient's medical history was otherwise significant for diabetes and hypertension, as well as a remote history of smoking.
On physical exam, the patient walked with an antalgic gait. He had a large knee effusion, and his knee range of motion was from 10°to 120°and painful. He was neurovascularly intact distally. Radiographs revealed bilateral medial joint space narrowing and marginal osteophytes consistent with moderate osteoarthritis. His radiographs were also significant for an incidental finding of bilateral and symmetric periosteal reaction consistent with hypertrophic osteoarthropathy (Fig. 1 ). This finding was present on the tibia, femur, and patella, and it could be appreciated on both radiographic views. Given the patient's large knee effusion, an arthrocentesis was performed and approximately 30 mL of straw-colored synovial fluid was aspirated. Synovial fluid analysis revealed a white blood cell count of 175 cells/mm 3 and no crystals. Gram stain revealed no organisms and cultures were negative for 14 days. After consultation with our radiologist, the finding of hypertrophic osteoarthropathy was further discussed with the patient. Upon further questioning, the patient stated that he had recently discovered enlarged cervical lymph nodes and experienced involuntary weight loss. He was referred to his medical doctor for further evaluation, and he underwent advanced imaging. A lung mass was discovered, and a recent biopsy confirmed adenocarcinoma of the lung (Fig. 2) . The patient is currently awaiting treatment for this new diagnosis.
Discussion
In this case report, a patient with worsening knee pain and recurrent effusion presented to our arthroplasty clinic for total knee replacement. The patient's history, exam, and radiographs were not consistent with isolated osteoarthritis, and additional questioning and work-up resulted in a diagnosis of secondary hypertrophic osteoarthropathy. The patient's timely diagnosis resulted in prompt referral and treatment of his underlying adenocarcinoma of the lung.
Hypertrophic osteoarthropathy is characterized by a constellation of symptoms and it is typically associated with an underlying medical condition [3] . Patients with hypertrophic osteoarthropathy due to neoplastic or inflammatory pulmonary conditions typically report pain and swelling in joints and long bones. Joint symptoms can range from mild to severe arthralgias, and it can involve the small and large joints [1] . Range of motion may be decreased and effusions may develop in large joints [7] . Arthrocentesis reveals a non-inflammatory fluid with cell counts less than 500 cells/mm 3 consistent with the findings in our patient [13] . Radiographs show periosteal thickening, as well as a thin line of new bone separated from the subjacent cortex by a radiolucent area. These changes begin in the proximal and distal diaphysis, and then extend to involve the metaphysis [3] . These characteristic radiographic features were clearly present in our patient's radiographs (Fig. 1) , including a faint radiolucent line beneath the new periosteal bone in the distal diaphysis and metaphysis. It has been noted that thicker and more extensive reaction are indicative of long-standing disease [12] . While the etiology of hypertrophic osteoarthropathy is unknown, several mechanisms have been suggested as contributing to its development. Previous theories on increased vagal stimuli from tumors and decreased clearance of signaling molecules from the lung have been largely abandoned since they are not consistently present in patients with hypertrophic osteoarthropathy [3] . More recent studies have suggested that megakaryocytes and large platelet particles that are fragmented in their passage through normal lung bypass the lung in cases of hypertrophic osteoarthropathy and subsequently reach the distal extremities where they can interact with endothelial cells. This platelet-endothelial interaction results in the release of platelet-derived growth factor and other factors resulting in the proliferation of connective tissue and periosteum [3] . This phenomenon results in the characteristic radiographic findings of hypertrophic osteoarthropathy.
Secondary hypertrophic osteoarthopathy has been associated with malignant and nonmalignant diseases. The most common malignant condition associated with hypertrophic osteoarthropathy is lung cancer, more specifically non-small cell lung cancer such as squamous cell or adenocarcinoma [4] . In this case report, our patient was diagnosed with adenocarcinoma of the lung. Other malignancies associated with hypertrophic osteoarthropathy include gastrointestinal cancer, renal cell cancer, pancreatic cancer, melanoma, breast phyllodes tumor, thymic cancer, and Hodgkin's lymphoma [9] . Nonmalignant diseases associated with hypertrophic osteoarthropathy include chronic respiratory diseases, inflammatory bowel disease, thyroid disease, and congenital heart diseases [3] .
Treatment for hypertrophic osteoarthropathy centers around the management of the underlying condition. In many cases, radiographic findings may regress and symptomatic improvement may be achieved after treatment of the underlying malignancy [4, 10, 11] . Other management options for joint pain and effusion include indomethacin, nonsteroidal anti-inflammatory medications, and pamidronate [2, 5] . While some patients may still benefit from total knee arthroplasty due to a concomitant diagnosis of osteoarthritis, the underlying condition should be addressed first.
Hypertrophic osteoarthropathy is a known cause of pain and effusion in the knee, and it may also cause similar symptoms in patients after total knee arthroplasty [8] . Hypertrophic arthropathy should be considered in patients presenting to arthroplasty clinic with increasing knee pain and recurrent effusion, especially in the setting of an atypical history, physical exam, or radiographs. Patients with this characteristic radiographic appearance should be closely questioned about associated medical conditions and promptly referred for additional evaluation and management. In this case report, we present an interesting case of a relatively uncommon condition seen in orthopedic practice. This case report will help to increase awareness of the characteristics and clinical relevance of hypertrophic osteoarthropathy, and it may help to provide timely and life-saving care to future patients.
